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Abstract

Aim

Pneumonia is one of the leading causes of morbidity and mortality worldwide. Sodium
disturbance is a common electrolyte disorder reported in patients with pneumonia. Because
of pneumonia’s staggering clinical and economic burden, it is important to identify and fully
understand all modifiable factors that influence its clinical outcomes.

We aim to investigate the impact of hypo/hypernatremia on clinical outcome in hospitalized
patients with pneumonia and help to create awareness and new strategies to further influence
outcome of pneumonia patients in a favourable way.

Methods

A single center, retrospective study including all hospitalized patients who were admitted with
community acquired pneumonia from January 2022 to December 2022. Patient demographics,
clinical presentation, laboratory results and follow up plan were included. The clinical
outcomes measured included in-hospital mortality and length of stay in ICU and hospital
wards. All data will be analyzed with the latest version of SPSS.

Results

Of 420 patients with community-acquired pneumonia, 101 (24.0%) with hyponatremia were
older (84.2 years + 12.2) and highest percentage of patients scored CURB-65 of 5 (2%).
Hyponatremia was associated with an increased ICU length of stay (0.2 + 0.9 vs 0.0 days, p =
0.008). Hypernatremia was associated with a higher rate of mortality (40% vs 6%, p = 0.007).

Discussion

Hyponatremia is common among hospitalized patients with pneumonia and hypernatremia is
associated with high mortality rate. Further research is required to investigate whether
promptly correcting sodium levels might have an influence on these outcomes.
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Introduction

Pneumonia is one of the leading causes of morbidity and mortality worldwide with its general
incidence ranging between 1 and 25 cases per 1000 inhabitants per year.! Annually, 0.5% to
1% of adults in the UK were diagnosed with community acquired pneumonia. Among the
admitted patients, 1.2% to 10% of patients were managed in an intensive care unit and, for
these patients, the risk of mortality surpasses 30%. Notably, over half of the deaths linked to
community acquired pneumonia occurred in individuals aged 84 years and older. This data
underscores the significant impact and severity of community-acquired pneumonia within the
adult population.? Due to the significant clinical and economic challenges posed by
pneumonia, it is crucial to identify and thoroughly comprehend all factors that can be
modified and that exert an influence on patients’ progression during hospitalization.
Recognizing and gaining a comprehensive understanding of these modifiable factors is
essential to effectively address and manage the impact of pneumonia on both medical
outcomes and financial considerations.

It has been observed by others that hyponatremia has a negative impact on clinical
outcomes.3* With respect to pneumonia, the presence of hyponatremia was associated with
not only prolongation of hospitalization but also an increase in in-hospital mortality.>®
However, a study involving patients with community-acquired pneumonia, has also indicated
an association between hypernatremia and increased mortality.’

To our knowledge, there is no study specifically investigating the prevalence and impact on
outcomes of hypo- and hypernatremia in patients with community acquired pneumoniain the
Republic of Ireland. Accordingly, we conduct a retrospective study on outcomes of sodium
level at time of hospitalization and outcomes among patients. Knowledge of the prevalence
and relevance of dysnatremias in patients with pneumonia could help to create awareness
and new strategies to further influence outcome of pneumonia patients in a favourable way.

Methods

2.1 Study design and data collection

A single center, retrospective study of all patients who admitted with community acquired
pneumonia from Jan 2022 to December 2022. All patients had to be admitted in Portiuncula
University Hospital in the Republic of Ireland. Patient demographics, clinical presentation,
laboratory results and follow up plan were obtained from medical record and Winpath©
(Clinisys, United Kingdom) electronic laboratory record system. The clinical outcomes
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measured include in-hospital mortality, length of stay in ICU, and non-ICU length of stay. All
data will be analyzed with latest version of SPSS.

2.2 Statistical analysis
Statistical analysis were performed using Statistical Package for Social Science (SPSS) version
27 (IBM corporation, Armonk, NY).

Results

A total of 420 patients were included in this study. Patients with CAP were 51.0% male and
49.0% female. On admission, 299 (71.2%) patients had normal sodium level, 101 (24.0%) were
hyponatraemic and 20 (4.8%) had hypernatremia. Of the patients with hyponatremia, 49
(48.5%) were male and had a mean age of 84.2 + 12.2 years. Among them, 3 (3.0%) patients
had CURB-65 score of 0, 84 (83.2%) had a CURB-65 score of 1, 5 (5.0%) had a CURB-65 score
of 2, 7 (6.9%) had a CURB-65 score of 3 and 1 (1.0%) patient had CURB-65 score of 4 or 5.
Among those with hypernatremia, none of patients had CURB-65 score more than 2. (Table
1). Patients with hypernatremia had the highest CURB-65 scores of 2 (10.0%) while patient
with hyponatremia had the highest score of CURB-65 score of 5 (2.0%).

The clinical outcomes by sodium status are shown in Table 2. The mean length of stay, either
in ICU or wards, were longer in the group with hyponatremia. Hospital mortality was greater
among the patients with hypernatremia (40%) which is statistically significant. 30-day-
readmission rates to hospital with CAP was observed and patients with hyponatremia had
higher incidences (11.9% vs 10.0%).

Table 1: Demographic data and baseline characteristic

CAP with hyponatremia | CAP with normonatremia | CAP with
hypernatremia
Patients n (%) | 101 (24.0%) 299 (71.2%) 20 (4.8)
Mean age | 84.2+12.2 79.2+12.1 80.9+15.11
years (SD)
Gender n (%)
Male 49 (48.5) 157 (52.5) 9 (45)
Female 52 (51.5) 142 (47.5) 11 (55)
CURB-65 n (%)
0 3(3.0) 10 (3.3) 1(5.0)
1 84 (83.2) 231 (77.3) 17 (85.0)
2 5(5.0) 24 (8.0) 2 (10.0)
3 6 (5.9) 27 (9.0) 0(0)
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1(1.0) 4(1.3) 0 (0)
5 2 (2.0) 3(1.0) 0(0)

Table 2: Hospital Outcomes of patients

CAP with hyponatremia CAP with hypernatremia P value
Mean ICU length of | 0.2 (0.9) 0.0 0.008
stay (days)
Mean Length of stay | 9.1 (8.6) 8.5 (4.7) 0.633
(days)
Mortality (%) 6.0 40.0 0.007
30 day readmission | 11.9 10.0 0.806
(%)
Discussion

Prevalence of disorders of serum sodium was significantly increased in patients with CAP, with
a described incidence of up to 30%.%° These incidences were similar to our study findings
(24.0%). The mechanism of hyponatremia in pneumonia is incompletely understood.
Syndrome of inappropriate antidiuretic hormone secretion (SIADH) is one of the common
causes believed to play a role in patients with CAP. 1© Individuals diaghosed with CAP
frequently exhibit multiple factors that contribute to the nonosmotic activation of antidiuretic
hormone (ADH). Notably, these factors include inflammatory cytokines like interleukin 6,
which are associated with the body's immune response to infection. Moreover, the presence
of stress, nausea, and inadequate oxygen supply also contribute to the activation of ADH.
These combined factors contribute to fluid retention and the electrolyte imbalances often
seen.'!"13 pPatients might concurrently experience hypovolemia which can occur to due various
factors. Firstly, inadequate oral intake, often associated with reduced appetite can lead to
decreased fluid levels in the body. Additionally, systemic vasodilation, a widening of blood
vessels throughout the body, can contribute to hypovolemia. Extrarenal sodium losses can
also further exacerbate hypovolemia.4

Several risk stratification algorithms have been created to assist in categorizing patients based
on their risk of experiencing complications related to community-acquired pneumonia (CAP).
Notably, two widely used algorithms are CURB-65 and the Pneumonia Severity Index (PSI).
CURB-65 score evaluates several factors including confusion, blood urea nitrogen (BUN) level,
respiratory rate, blood pressure, and patients aged 65 or older.>1” In our study, there was an
association between severity of CAP as determined by CURB-65 score, and the level of
hyponatremia. Patients with hyponatremia were older and had higher CURB-65 scores. Mean
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ICU lengths of stay were found to be increased, with higher percentage of increasing CURB-65
score (3.0%). The results were almost in accordance with some of the previous studies. 2

In view of our results, low sodium levels upon admission were found to be independently
linked with a longer duration of hospitalization (p=0.633). This observation aligns with findings
from prior research conducted in this field.® On the other hand, these findings stand in
contrast to a previously conducted study on sodium level in patients with community acquired
pneumonia, where an association was found between hyponatremia and increased mortality
but not prolonged length of stay.?°

Limitations of this study include the retrospective design and lack of information on factors
affecting sodium balance including hyperglycemia, patients’ comorbidities, and pre-admission
medication. Another limitation is causative organisms of community acquired pneumonia was
not collected and association between certain pathogens and sodium level could not be
assessed.

Hyponatremia is common among hospitalized patients with pneumonia, and hypernatremia
is associated with high mortality rate. Further research is required to investigate whether
promptly correcting sodium levels might have an influence on these outcomes.

Declaration of Conflict of Interest:
None declared.

Corresponding author:

Tiong Ming Chia

Department of Internal Medicine,
Portiuncula University Hospital,
Co Galway,

Ireland

E-Mail: tiongming.chia@hse.ie

References:

1. Martin-Loeches |, Torres A, Nagavci B, Aliberti S, Antonelli M, Bassetti M, et al.
ERS/ESICM/ESCMID/ALAT guidelines for the management of severe community-acquired
pneumonia. Intensive Care Medicine. 2023;49(6):615-632.

2. NICE guideline CG191: Pneumonia in adults diagnosis and management [Available online
https://www.nice.org.uk/guidance/cg191]



4

I M Ir Med J; January 2024; Vol 117; No. 1; P899

3.

10.

11.

12.

Official Journal of the 18th Janua ry 2024
’

Irish Medical
Chganisation

Asadollahi K, Beeching N, Gill G. Hyponatraemia as a risk factor for hospital mortality. QJM.
2006;99(12):877-80.

Kutz A, Ebrahimi F, Soheila Aghlmandi, Wagner U, Bromley M, llligens B, et al. Risk of
Adverse Clinical Outcomes in Hyponatremic Adult Patients Hospitalized for Acute Medical
Conditions: A Population-Based Cohort Study. The Journal of Clinical Endocrinology and
Metabolism. 2020;105(11):3428-36.

Zilberberg MD, Exuzides A, Spalding J, Foreman A, Jones AG, Colby C, et al. Hyponatremia
and hospital outcomes among patients with pneumonia: a retrospective cohort study.
BMC Pulmonary Medicine. 2008;8(1)

Nair V, Niederman MS, Masani N, Fishbane S. Hyponatremia in community-acquired
pneumonia. American journal of nephrology.2007;27(2):184-90.

Kriger S, Ewig S, Giersdorf S, Hartmann O, Frechen D, Rohde G, et al. Dysnatremia,
vasopressin, atrial natriuretic peptide and mortality in patients with community-acquired
pneumonia. Respiratory Medicine. 2014;108(11):1696—705.

Corrado RE, Lee D, Lucero DE, Varma JK, Vora NM. Burden of Adult Community-acquired,
Health-care-Associated, Hospital-Acquired, and Ventilator-Associated Pneumonia.
2017;152(5):930-42.

Schuetz P, Haubitz S, Christ-Crain M, Albrich WC, Zimmerli W, Mueller B, et al.
Hyponatremia and anti-diuretic hormone in Legionnaires’ disease. BMC infectious
diseases. 2013;13:585.

Edmonds ZV. Hyponatremia in pneumonia. Journal of Hospital Medicine. 2012;7 Suppl
4:511-13.

Mastorakos G, Weber JS, Magiakou MA, Gunn H, Chrousos GP. Hypothalamic-pituitary-
adrenal axis activation and stimulation of systemic vasopressin secretion by recombinant
interleukin-6 in humans: potential implications for the syndrome of inappropriate
vasopressin secretion. The Journal of Clinical Endocrinology & Metabolism.
1994;79(4):934-9.

Farber MO, Weinberger MH, Robertson GL, Fineberg NS, Manfredi F. Hormonal
abnormalities affecting sodium and water balance in acute respiratory failure due to
chronic obstructive lung disease. 1984;85(1):49-54.



4

I M Ir Med J; January 2024; Vol 117; No. 1; P899

13

14.

15.

16.

17.

18.

19.

20.

Official Journal of the 18th Janua ry 2024
’

Irish Medical
Chganisation

. Reihman DH, Farber MO, Weinberger MH, Henry DP, Fineberg NS, Dowdeswell IR, et al.

Effect of hypoxemia on sodium and water excretion in chronic obstructive lung disease.
The American Journal of Medicine. 1985 Jan 1;78(1):87-94.

Sankaran RT, Mattana J, Pollack S, Bhat P, Ahuja T, Patel A, et al. Laboratory abnormalities
in patients with bacterial pneumonia. Chest. 1997;111(3):595-600.

Fine MJ. Risk stratification for patients with community-acquired pneumonia.
International Journal of Clinical Practice Supplement. 2000;(115):14-7.

Sligl WI, Marrie TJ. Severe Community-Acquired Pneumonia. Critical Care Clinics.
2013;29(3):563-601.

Lim WS. Defining community acquired pneumonia severity on presentation to hospital: an
international derivation and validation study. Thorax. 2003;58(5):377-82.

Ramzan M, Mahajan A, Tandon VR. Hyponatremia in Community Acquired Pneumonia in
a Tertiary Care Hospital - An Observational Cross-Sectional Study. JK Science: Journal of
Medical Education & Research. 2021;23(4):210-4.

Potasso L, Sailer CO, Blum CA, Cesana-Nigro N, Schuetz P, Mueller B, et al. Mild to
moderate hyponatremia at discharge is associated with increased risk of recurrence in
patients with community-acquired pneumonia. European Journal of Internal Medicine.
2020;75:44-9

Svenja R, Gygli R, Funk GC, Exadaktylos AK, Lindner G. Prevalence and impact on outcome
of sodium and potassium disorders in patients with community-acquired pneumonia: A
retrospective analysis. 2021;85:63—7.



